Sanitized Copy Approved for Release 2011/06/24 : CIA-RDP80-00809A000600210304-1 st
| 50X1-HUM S

CLASSIEICATION  CONPIDENTIAL

Co.TRAL INTELLIGENCE AGENCY ~ REPORT|
INFORMATION FROM

FOREIGN DOCUMENTS OR RADIO BROADCASTS . CD NO.
CONFIDESTTIAL

COUNTRY USSR ) DATE OF
INFORMATION 1948

SUBJECT - ... .. Selentific - Infraved recelvers

How : DATE DIST. 4 March 1949
PUBLISHED Monthly pemiodical ) |

WHERE
PUBLISHED Moeoow NO. OF PAGES »

DATE
PUBLISHED April 1948
- SUPPLEMENT TO

LANGUAGE Rugeian REPORT NO.

nl -y mu lnms u Aon nn )

OF THE URITED STATRS WITRIA. THE- MEANING. OF SSPOMASE act- 1o I .

S5 tiw Conriam in e samngs: 1OTAA SANNTRaRILLE FELSOR 10 PiO. THIS IS UNEVALUATED INFORMATION
WNTED B REFAIDVCTION 07 THIS TORY 13 PACKISITED, :

SOURCE Prirols, ¥o b, 1948, (FDB Per Abs 1877k -- Translstion requested.)

[Eaeaxy]

IEVELOPENT OF INFRARED IATION ERCEIVERS

A. X, Vishnevskiy

The firat apparatus to operate on the principle of the conversion of
radiation snsrgy into thermel onergy was the bolameter, devwloped by Langley.
With this baloamster langley vas able tc carry out a whole series of in-
vostigaticns on energy distribdution in the solar spectrum up to the 20 ,a

nvo length.

Pringekeie uced the radiometric effect desoribsd by Kurak to n{:nly
infrared rays. However the redicmeter did not receive a very wide appli-
oation because of its complex construction.

A The thérmobur (thermosccuple) developed by Nobil and Molon was .
valuable not cnly to physics but also to many other naturel sciences. How-
ever, the elsctromotive force producad by such apparatus wvee amall.

A device wus later devwloped vhich concentrated the rays in the region
ot the Joint of the thermocouple. It was determined that relatively good
results were obtainable by use of a series of thermocsuples, thus ziving
rioe to what is dmown az the "thermcpols.” P, lebedev, famous Russian »
physiois?y, showed that ths sensitivity of this thermopole c&n be greatiy in-
oressed 14t 15 encased in a vessel from vhicir the air has beer evacucted.
The obien 2 inertia -- fime required for heating amd ASoling Che indicator
of a thermopole -- is a very important oms. Technicians are now siriving to
mininize this insrtia asammch as possidls. Tolay the thermopsis has been
inproved so that it is very senaitive to even the smallest temperature
variations. In spite of its great sensitivity, its great inertia and low
resistance lixit its application in industry.
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The sensitivity of the bolomster was increased by.the.uee of a thin
nickel f1lm on nitrocelluloss leaves. It was thus possidble to determine
changes of the order of several milifonths of & watt. More recently, non-
metallic substances Lave been used as resistances beceunse 1t was fourd that
‘they showed grester changes of resistancs due to heating than d1d the pure
metal. This resulted in development of "thermistors." Newarthelsss, in
gpite of many ieproverents mede in congfruction of bolometers, their high
Inertia limits their use.

The application of Stoletov's photosffest hhenomenon has received wide
application in high-spesd indivetors, television equipmeat, sound movies,
and wmany other fields. But the very nature of the photoelement limits its
fleld of use by requiring different types of photoelepents for different
vave bands. It has besn suggested that the .reason for lack of response
by the apparatus in some rsgions of the infrared bemd is that the quamtum
of vediation ensrgy 1s too amall to relsese thue . lectypnm from ths photo-
element in the vacuum. The most recent vork hag resulted in the merufectwre
of an epparatus which contains & photoelemontwith a cesium photolayer. This
cesiulm photolayer uas baen procesesd with oxygen and i known as the oxygen-
cesium-photoelemont, Its sensitivity limits are 1.2 to 1.h M and 1ta max-
imm sensitivity is in the vicinity of 0.8 4.

It appears that subsequent research on photoslsments ghould exploit
the eo-called internal photosffect. This phenomsnon is based on the theory
that the: cordustance of some substances is inoreaged~vhep they are subjsotsd
to light. Such substances usuelly have a emall number of conducting eles-
trong, &nd are more Popularly known as sgmiconductors,

Academician A. F. Ioffe is presently doing mmoh work with semiconduotore,
and every Aday bringe him and his school clorer to eolving the problem of
seniconductors. It has been determined .that the Bnergy required (o release
an ¢lectron inside a substance as a result of absorption of radiaticn ensrgy
is less than the energy required to releags ar eleotron in & vasuum. .

Oxygen aots very favcrebly on semicomductors, end thers is a whole
series of these sudstances which will becoms actlve only after being acted
on by oxygen. The theoretical bages of this rhenomenon were determined ]

only very recently.

Today, suientists are interested in discovering more about the action
of rhotorosistant materials manufactured fron thailium enlfide (T18) and
lead gulfide (F1S). TS, also known as "thallofide,” is sensitive to
1ight waves of 1.5/44, while Pt8 1s sensitive up to 3.6 4.

In connlusion, 1% muet be meationed that the effictency of photoelemsnte
encased in a vecuun a2 well as photosiemenis Tanufactured from semiconiuctors
is voxry lov exl at best is only some humdredthz of a Firoent. But decanse of
ths rchir.spenta of soniew-arary sclemce, and the exvcellsnt egniyment for .
ampiifying veak currents, iufrared receivers ocoupy an importanc place in
contemporary technology. It is only in those ingtances where it is necessary
to regiater long-wvave radiation that thermal receivers are used instead of
phctcolement receivers. :
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